SUMMARY In this report we describe the distribution of blood pressure and its associations in adolescence. Six hundred and twenty-five subjects aged 13 to 18 were drawn from three general practices in different urban and rural settings. Systolic pressures were higher and rose with age in boys (R = 119 mm Hg) compared with girls (R = 114 mm Hg), who showed no age association. Diastolic pressures (phase 5) were higher in girls (R = 64 mm Hg) than in boys (x = 60 mm Hg) and showed no association with age in either sex. Initial blood pressures were generally higher than those recorded after a further five minutes' rest in the sitting position, although diastolic pressures rose on the second reading in the older subjects. Systolic pressures of subjects from the suburban practice and in the late autumn were relatively low; diastolic pressures tended to be lower in the spring and in subjects from the rural practice. Systolic pressures were lower in the morning and this was found to be primarily related to fasting status. Individuals with a positive family history of hypertension had significantly higher blood pressures than those with a negative history. Boys who frequently played sports had lower diastolic pressures, largely accounting for the above sex difference.
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We conclude that although blood pressure measurement in adolescence is a difficult screening procedure it should be offered to selected groups such as those with a family history of hypertension.
The routine measurement of blood pressure in childhood and adolescence is a subject for debate. ' It is often part of 'office practice' in the United States of America,2 where there is a great deal of data about the distribution of blood pressure in childhood and youth,3-'0 but in European practice it is the exception rather than the rule. Consequently there appears to be little recent British community-based data.
There is a growing interest in cardiovascular risk factors in childhood and adolescence,11 based largely on the premise that early detection will lead to better management and thus to lower morbidity and mortality,11-13 However, the significance and predicitive power of adolescent blood pressures remain largely unresolved. In order to provide some baseline British data, and to investigate possible 35 determinants of cardiovascular disease risk factors, we have conducted a cross-sectional study of adolescents drawn from general practices in three different settings.
Material and methods

POPULATION SAMPLE
The subjects, aged 13 to 18, were drawn from the registers of three general practices. Practice 1 was in suburban Nottingham, practice 2 in Nottingham city centre, and practice 3 in a semi-rural area of Derbyshire. All those currently resident in the areas of practices 1 and 3 were eligible to take part if they were aged between 13 The two principal examiners (T.J.O. and J.T.) underwent a two-month training period during which repeatability and interobserver variations of anthropometric and blood pressure recordings were assessed and variation minimised.
Intraobserver repeatability of skinfold measurements was achieved within the guidelines suggested by Edwards.23 Throughout the main study, duplicate measurements were made by both the principal examiners on a randomly chosen subject in each clinic; the relative mean differences for T.J.O.'s readings minus J.T.'s were -2-4% for triceps and -0-25% for subscapular skinfold thicknesses. The readings in mm were transformed to a logarithmic scale before analysis (to give a normal distribution in accordance with standard procedure23) so these differences represent less than a 0-5% difference in the resulting log values.
The training for the blood pressure recordings included familiarisation exercises with the Hawksley random-zero sphygmomanometer, the use of prerecorded Korotkoff sounds, and the repeated use of a stethoscope with two sets of ear-pieces, for simultaneous measurements of blood pressure by two observers. Intraobserver variation using the prerecorded Korotkoff sounds was assessed by the use of blind duplicate recordings; the mean difference of such readings was less than 3% for each of the three examiners. During each clinic the double-headed stethoscope was used by all appropriate pairings of observers present on randomly chosen individuals; the relative mean percentage difference for T.J.O.-J.T. (who between them made 90% of all blood pressure recordings) was + 0 5 (systolic), -0*9 (diastolic phase 4) and + 1-2 (diastolic phase 5).
STATISTICAL ANALYSIS
All distributions and percentiles are based on the whole population. However, in order to study the determinants and correlates of the riskfactors, subjects who were on drugs (apart from oral contraceptives) known to interfere with lipid metabolism, and all non-white participants, were excluded from subsequent analyses. This reduced the population to approximately 590.
As 40% of the population had a brother or sister in the study, it could be argued that the subjects are not 37 all 'independent' and Sports activity was strongly and inversely related to diastolic pressures for boys (Table 6 ) although no such relationship was noted for girls or for systolic pressure in either sex. Pulse rate in boys was also inversely related to sports activity. These associations were independent of age.
The influence of anthropometric and maturity variables on age-standardised blood pressure was seen almost exclusively in boys, and only for systolic pressure (for example, systolic blood pressure with height r = 0*16, 0*01> p >0-001; with weight r = 0 20, 0*01> p <0-001; with skinfold r = 0*15, 0-01 >p >0-001; with genital stage r = 0.14, 0X01> p >0.001). However, weak correlations were seen for skinfold with diastolic pressure in girls (r = 0. 12, 0*05> p >0-01) and with diastolic phase 4 readings in boys (r = 0*10, 0*05> p >0-01). The 39 (Table 2) are approximately the same as, or just 2-5 mm Hg lower than, the values in these other studies, with the exception of the phase 5 diastolic pressures from Boston,5 which are about 10 mm Hg lower than our values but were based on half as many persons. The tendency in our study for girls to have slightly higher diastolic readings than boys is not seen in the National Health Examination Survey,3 nor in the New York study,6 but it is a feature of the Boston study.5
In this study we wanted to see the effect of measuring blood pressure immediately on entry to the consulting room and then after a five-minute 'consultation', for it is likely that many blood pressures are recorded in the former manner. The overall difference in the mean suggests that pressures are likely to be slightly lower on repetition, except for the older subjects, whose diastolic pressures rise. However, the consistent increase in pulse rate in the younger age group suggests, as did some of the comments made by our subjects, that some disliked having their pressure taken and became anxious when they realised it was about to happen again. Anxiety is not reflected in the blood pressure recordings, except possibly in older subjects who had a slight rise in diastolic pressure. The differences noted in Table 3 The lower systolic pressures in the morning appeared to be largely dependent on fasting status (Table 4) . Diurnal variation of blood pressure is well-known, though the variation seen in this study is more consistent with the earlier indirect blood pressure recordings27 than with recent intra-arterial studies. 28 Comparisons are difficult because of the problem of fasting status, which we recommend should now be stated in all future reports. As there was no variation between fasting status and any other important factor, except triglyceride values, we have not introduced any compensation for fasting values.
A positive family history of blood pressure was associated with higher blood pressure, a finding which is consistent with the known familial aggregation of blood pressure5 29 30 and a useful pointer to who should be screened. The association between sports activity and diastolic blood pressure was independent of practice, age, weight, height, and Quetelet index. The Tecumseh study reported similar data largely based on older subjects.35 The small association between alcohol and male systolic blood pressures did not remain after age standardisation, therefore we are unable to provide support for the supposed association between alcohol and blood pressure, although a longer exposure to higher consumption than our subjects experienced might be needed. Our data did not show an association between blood pressure and anthropometric variables as strong as that from Bogalusa,32 on a younger age group (5 to 14), or from Evans County on an older age group (15 to 29).4 However, significant correlations were seen for boys between systolic blood pressure and height, weight, skinfold thickness, and Quetelet index and for girls with skinfold thickness. Factors that may be related to the differences between our results and these two other studies include the different age groups studied and blood pressure recordings used ('basal' blood pressure 
